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(57) Abstract: A selectively permeable membrane type reactor (20), which comprises a catalyst (6) for promoting a chemical reac- 
tion, a selectively permeable membrane (8) having selective permeability for a specific component, and a carrier (22) for arranging 
the catalyst (6) and the selectively permeable membrane (8), wherein the carrier (22) is a cylindrical article having two or more paths 
(cell 26) for a gas flow being partitioned and formed by partition walls (24) comprising a porous material, and wherein the catalyst 
(6) is arranged in a part of two or more cells (26) of the carrier (22) and the selectively permeable membrane (8) is arranged in the 
residual part of the cells, separately, in a such a manner that cells containing the catalyst (6) (reaction cells 40 and 42) and cells 
containing the selectively permeable membrane (8) (recovering cells 38) are adjacent to each other. 
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BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 
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m m * 

[oooi] *mmfe, fc¥mj&&&mzitzitito<D#mb, &fe<D&.&\z:*trzm9immm 

[0002] m#mmmmELfc$* (UiUi WirfU^VT?*— (Membrane Reactor) J fcffc* 
^^rT5*fUV^-i:©SJS*-e*)5o 0Hx.fi. (Extractor) Wfi 

[0003] m$mmmmBj&mbLxti, mu^irx?^ n t®K£f2t, -^ft 

[0004] S^Mras^iofi. ^©il(HJS«) ^J^MS^i«RMflll^ 

i&mirZ^ySr^ (Ni) ^Xte/V:r~:>A (Ru) ^BiclOili^ »Gti®flH8£LT 

7K*^*fi-§^WSiifg^i-§^^7^^^-ls(Pd-Ag)^, (sio )^ 
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[0005] m&m&mmEj&mio\z£tit£, 3oo-iooo < c@s<D^M^#r-e. bo£W2 

1 1 

CH+HO < » CO + 3H "-(l) 

4 2 2 

CO + HO < > CO +H •••(2) 

2 2 2 

[0006] z<D&j^x<D?ib7kmtem$mMm8&m&u mim^^mw^m^. 

2 

3 

2 3 

[0007] r©J:5J5^BRSiaJI@lS*S«W:. tt«JcJ:5^^«BtRSfflJ»J!:«fc5#S 

[0008] #fF^Cmi : #IB¥6-40703^# 
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[0009] tzsiiK m i \z^£5temm<Dm&m&xmRj&&io&. mmKxzBj&i&m 

[0010] i<D £5 ttifcl ciSKJSIEii, &t*3tR^IRlC£5#5&£# 

<D«l#j}«^ +^(-iML#5Sv ^^-CUm-rs^^dS T»Tt&53BIR3iflJR 

[ooil] *»it^fi, Ji^©WjHSr^^«^<«i«W^b^3gfm, ^5f5^S^(-*3 

[0012] iiMt^fcfo&i&mZ'&zftibvmmt. &m(D&&\ztt^zm9imm&m&m~r 
%mimmmt&m^tcmw&mmmKmmx&<>x, mmmmRxfmmmnm 
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[ooi3] [2mm&m^ m&ion m—3cm<DMmmmz.£^xm.m'j&)&&tifc, mm2 

SX±.<D^/u&mirZ>h<DX&Z> _h|E [1] iz.WMom&MffimMBJfc&o 
[ooi4] [3] Mm<kmfi^— x^&i ^u^^ybyt<DmMx&% bbh ^ -t©tr — xw^v n 

U^^yhVK&mWifrK BtrfBfe^^filfB-fe/^rt^^^^K^K (Packed Bed) 
tl^«§^^(aot, BulB«^Bff|Sm#:^ia^$tbfctO-efe§_hfE[l] 

[0015] i4mmmmtimmyt<Dmmx*h%bti>i^ Hfrfem^^tfj 

Ma 

[ooi6] [5]ittriB&#ra\ ^eo^p^^^tp^^^BaMS^fc— o^^^t/v^, tfrtE^p^ 
■^;v(D9\-m\n\^ mm^^/^tm^^mmir^xDKmu^tifc2^±(D^m± 

m^mmm^mmm t>mm£fotch<Dx&%±m m - [4] ©v >-r ataxia*© 

[0017] [6]fufB*S#:te, *<Dffim&jEjjJ&. X\tt^mt<Dffi$kW-XfoZ±.mi 
1] - [5] <Dl ^^^CfSgc^^MlfSS^o 

[0018] [7]_hts[6]^tB«(Dig^iiiras^^M^L, *<Dm%cm<DMim$i 
[0019] *mw<Dm&M7&mMBLj&&te. mmizzzmfc. Rnm^mmm^^m. 
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[0020] m im3k<Dm^mmMRjfc^<D-<Dmmtemz^irMmmmm-e&Zo 
[m2(b)]02(a) ©a-a' mmmx&% 0 

[03(b)]E|3 (a) ©A-A' irffim-Cfc^o 

?m&t\.frM&<Dffl%^irmmm>w mx$>% 0 
m5( a )wmm(Dm^mmmmR^<Dm-m(Dmm^m^irm^±mmxh 

•So 

[m5(b)]Ei5 (a) ©a-a' mmm-efo&o 

[0021] 2-£OS«\ 2a-^AP^ 2b-^iaJDtP,4-^Ht1l e ^4a-«S^aiP, 6- 

mm, 8-m$mmWk, 10, 20, so, 70, 86-m^mmmm^^ 22, 52- • -a 

fls 24— PgM, 26— tr/K 28— ^Cyfe/K 30, 32— ^Mi?/K 34—S&, 38— 
HJJfciz/K 40, 42— SJfc-fe/K 40a— P , 40b, 42b— ^HUDl P % 60— 
S^H^fl^ 80-fP«3Sg, 82a, 82b, 82c, 82d-JE^^^ 

82e-~7kmW^U, 84— 5Mfc8&, 88—fc— , 90— 92a, 92b 
-tffcAth 94a, 94b-^f^n-^h^7, 96— SiB^^lHfiR9>f^ 98-#^ig 

^hud^-iv, loo- • ■^—■^tf^w&y^, g -Diqsiv^ g -mMifx. g 

1 2 3 

• • G • • -^—-fJS^ 0 

4 

[0022] ^PJ©3S^aiJ^®^^^^^i-^^^U *f\ t«©il 
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[0023] xvMcfammm-irz^ mtmmmm^mch^x^ mm^mmm^mm 

-Tzmmt-rzk. mmn^m^mmmsimm^xmrnm^mm^t^, 
ofc 0 -<D£?fmmK m^mm8<D^t^m^Mm^R^t\^x(Dmm^ 

[0024] ^x\ icjsv ^xn, M2 (a) R&m2(\)) Km-rm$mm&mBij&&2o<D 

m7&m8&&*mwmtemnu nm6mm^tbtc±/v(R^±/^4o, 42) m 

ti,ti 0 ^(Dx^mm^x'o, mm6<Dmnm^^mmn^m^tcm^xh, 
mmffi^miRmmmimM^xmmm%mmistc<9, m^mmnM^m^m 

mi^mm^Rm^kvx(Dmmi&r^mm^itir^k^x^,mmKx^R 

[0025] ^K(D^^j^^^^0J«^^*oT, 

mimtmtRfommmt&w^ir%£ifcmxhz> 0 z.<D£ttBa&&t*. *<Dm&& 

[0026] (i)^?*h??*—mBimm:mm&m^Mb¥5ij&k, m&m&m&m^izKj& 
&f&w<DfrM-mfck&mmKft5BLjfcmx%>% 0 m*.t£. mymmmtvxTkmm 
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[0027] (ii)^V^hyt^-^- (Distributor) M^^rM^fflV^b^^^, i«M 

[0028] (in)=«^^— (Contactor) MSlS«:38IR3SfflJRifrSr»jKi:UTfflV\ 

[0029] ±&3*^<Dmmmmssmmfimte. mmRxfm$mmm<Dwm. t 

[0030] £*T, ^M©^^jgj|^S^^Jfei-5fefe<D^^<D^(3:ov>-c, ^ 

[0031] *&w<Dm®MffimmB.j&mte, 02 (a) (b) \z.jfrrm$mm&mRj& 

[0032] (l)fift: 
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^MI^8i^^^iJ^ir/V26lcgBl^«ei:^Brtg^§ o ^ 0 x. t»<Dill 
*RSiBJfiSiSJiS«©J:5^ fi*^i:3S^iiJ^^^|^^^^^@a^$ttfc«^l^ 

[0033] fif|:22©2^Ji©^/W26Sr|ZW-^J5feLTV^|fiM24tt#a^^J&5t><D , T?fc 
3 C RS^24^^)gtt^-r^#7L#:^J;oT«^i-^^i!^j;«9, «j&6fc:J;!9{E 

[0034] PSM24CDj?$^oV>Tli#l^JRB^V>^, M^6£SiRjti&lgl8££^j£l<:ie 

^SW&Pf *&s#V^ «MflH ie*3V>-C^^«IS:ff5ii:^SIi^5o IP 
*>, ^U ? ^g|-IlI^^^^T-lirbJ?)^Hi!^e.tlej;§ 0 
[0035] ^#:^le« N PgM24<Dj?$^o. 01— 30mm<DfSB&;ife5t><D#W*b<, 0. 05 
— 15mm©<5fflteS>5t©^Hie0*U<^ 0. 1— 5mm(Df5H^^(D^^^^ 

[0036] PSM24^oV>T«, i««)3lgWLoo, ^^^MI^8^^lJig-r§* 
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R^mmn^mm^vMir^t^m^w ^mm-o^-hs, 20-60% 
$mmmkmirzm)&mmm.&mmbmtb<Dm<Dm&*mmbm?rzo 

[0038] ^ffifJi©5p*&3Wl7L^tt, JR^cR&^^S^SrB&Jh-rs^. 0. 001-10 M mO^BH 

^-rs-^aw^ix* o. 01^1 ^ m©iBit5^i^K«u\ rpmm.RTi 

[0039] mimxte¥WMJLm$±mm^mxh%M&\a^ ±&tfx&m$mmm 
8Kmmirz>tix<Dmmmmm&m±u m^mmm8\z.m^xmw^m^n 

[0040] w&rrz&iz.. m^2A%m$tfrz>miVfb\,x\^ mw^m^^y^m^w 

[0041] mimic^^x^ m^m^^y^m^^mr^m^mn^m^-mm 

u jty x *mft%m j $"tz.bx, ^^m^um^m<ir^bxmii^(7)^im^ 
'his<irz>z.bftx%z> 0 ^^x^k mmm^mimw-M^mM-r^bK 

i^^-e^ 0 mtttt. mp^bvx^mn^^h^^un^m^^bxmi 
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[0043] f^^mmm^^^xwimit^^t^n, mm^nmQ^mtRmmms^m 
nn£irz>h<Dtirz> 0 ^mmmicm^x^mm^imt\^t^^ tie^u) 

50 

d=-y Xcos 6 /V ■•■{\) 
[0044] PiM24(D#®^oV ^te#^$lMte&V \ ffiU #mj&^^UfflLTl¥Ilg24 

f^tt^»M'f4^^tL§^^*3V^-C, ^^V^$|S|(SUS: Steel Use Stainless) ^jif 
M>>=x^/V (INCONEL : ^UMU) . Xte-f^P^f (INCOLOY : ^fStJI) 

m frbte&mffi&m. ^t/^i- (ai o k ^-^r mo ) , ^-v^-fh (2 

2 3 2 

MgO • 2Al O • 5SiO ) , ^{f^Ht (SiC) , (Si-SiC) , vvV 

2 3 2 

(ZrO ) , (3Al O • 2SiO ) , Xte^ftiSsSf (Si N ) mfahtZZ^^y 

2 2 3 2 3 4 

[0045] &#:22(D#it^LT», M^6«^iii^8^^#^{iSiJ<D-fe/V26^@a^-r§ 

^L-Cte, fllfctf, 03(a) ,&U?|2|3(b) ^^i-S^Mra^^50^#^i-5 
[0046] {B.U 02 (a) &OT2 (b) ^^-T51^a©raS^20^*^i-§m#:22(D £5 

^<Dmm^iEjj^(Dmytmw.jimxihz>h<D^ mum. xniE^n 
m~r%m&^»^^^Mx&% 0 ^.(Dx^nm^ mu^irx?^ mf*22, t> 
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[0047] *fc. *mwK#>\,^xi^ teMtmfcmmmt&^mzmmirzb^mMfrb. 
[0048] ±fc<D£ot£mm&~*sm£irz&fc<Dm&ttm* tt^s^, mzj£. 02 (a) r 

[0049] ^©J;5*flBS"C*)*l/^ rp>k±/U28b^m±/l'30, Z2<D\^~fihfr—jj\Z.m&6 

mmmirZ£5KmmirZ>^b&*smb%:Z> 0 mz. 02 (a) ^02 (b) ^1~ig 

^^s^^2ocoj;5{-^ ^m^32Kmm6^mmv(Rm^^4o, 42), 

^>^-fe/V28^MiR^iiii^8^ia^i-§i^^J:oT(imiDl-fe/V38) N ^J&-fe/V40, 4 

2bmu^38bmm^mi-^x^mm^frim^K^m^32\z.nm^n 
tcmm6i^mm^mm^n^b^x^m^m^x^v\\ ^(Dx^mm-i 
, M^6^gs^$ttf'Si^^4o, 42icmw^&ftD^b&^frtmmKfo&ft 

[0050] (2)ftfej& 

©SB^iMbKJStera: e^©*^jR5R«jft^, -Bkrt^f*f (co) <Di/?m 

t&CDW&KteM-mci (Cu-Zn) ^^jHnA (Fe-Cr) 5R©ttjKSr05a^ffiV ^ 
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[oo5i] mmmm^^^xnmcm&ti^^K M2U)&xfW2(b)\^rrmm<D 
[0052] m&6<Dmn(DfcMfc^^xfemzmfe£tiz>*><Dx»fetj:<, mtttt. m2( a )& 

^K"<S>K (Packed Bed)^^^5JSi-§-i:^j;oT, M^6^S#:22^ISKi-§^ 
[0053] &3b\ M^^^5/^K^m^^i-?.m^i-«. SJ^-fe/VO»fB^. 

E^) X (-<Wh&V >Uf— XlMX) (Dj;t te4-20£t._t-e&;5i^W£U/ "° 
[0054] mu H5 (a) mims (b) ^^«^MI^MS^70(DJ:5 Id, mmtvxm 
it©ttl76^V>, ^<D-#^(DM^76^, mf*22(Dir/V26^|E:W-?f^i-§ 
PM24(O^B««i-5J;5^^i-5^^^J;o-C, M^76M#:22^IS^b-C 

^x^ii^^j^s^iij^i-^^-e^^ibsggi^^v^^^f^px., m^mm^ 

te$rM&mz.b&x»%z> 0 tot, mmizxzBLjfc, Rximtmmm^x^^ 
^(Dmmmm^xm^^mxmmi-^t^mt^o 

[0055] g|5(a)^I^E|5(b) ^^-T^tli-^V ^T^*, SJ^i^^l&T^lMX(#X»L^ 



WO 2005/070519 13 PCT/JP2005/000456 

[0056] Kfo~tsl-<Dm?$y-4^b\^Xl^ Kfo±/l-<DM&lZ.h£&frK 25 n m— 1 5mm<Z)$S 

[0057] *fc. ®5(a)^U?El5(b) ^^-T51^igilIMM^70{i. M$£76^*Bf*22i: 

[0058] — jj^ M2 (a)lt;H2 (b) \^Tm&j3B&timRJ&&20<D£5\^ \f — X^V^ 
Ur±^WyM^O*ftjK6Sr, S#:22cD-fe/k26(Z)p fc ilfP^/V^K-<iyK^^^E±Ai-^^, 

fc, tT— X^V>b«^Wh^M^6^fe#:22(D^/^26(Drt^^^i-§^^ 

[0059] #^(DM^^@sKi-§^m^bT«, m«\ mmm^^W7V-^m^\ 
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[0060] (3)m&mmm 

Chemical Vapor Deposition)}^ *s^y?V>?l£, y>V=i— hfe%r<D$£$£4:ft\(D&M 

wmmmm-rz>~tfrx%z> 0 
[oo6i] m^mmmmm^m^^^x^m-m^fv^^K m2( a )Rum2(b)^ 

mm^mmir^xo^mir^t^x^x,m^mmm8^m^22Kmm-r^t 
[0062] (4)mm^m 

*Hi©I^IIISH^tffl^l^V^, 02(a)^H2(b) 

tvx^>-(D^mR)^^mi-^y^^<DijcMmm^\m^mmm8tvx^ 
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[0063] x 300— 1000 o Cm&<7)mU^i l ¥T^:\ Klt^^OCDjf^mA P 40a, JSlU 

1 

i 

[0064] Si^-fe/V40, 42\zMAiSfrtzMMlf*G «:M6^SttU TSE^(l) fc^f-gfc 

1 

1 

CH+HO < > CO + 3H •••(!) 

4 2 2 

CO + HO < » CO +H •••(2) 

2 2 2 

[0065] Z.<D£j&tf*<D?*>fcmte. #?Ufc&>£>&5HIS24, &lfigifcgiB]|Sl8£r3SifiU 

2 

V^c£>, ^J^ir/V40(Drt^^(D«MaiibT, SJ^-fe/V40(D^[Ult3l P40b, 
TOJ^-fe^42(Dg|^§^V^>^AP^^#Si!i^G ^bTHHIX$^ 0 Z.<D 

3 

mmifxG t4-mm^G t^mL-xmrnKm^ir^t^x^ 

2 3 

[0066] ^*d\ «I^^MJilMBO^te, lUiRir/HlJ^ g £M^5>J££-Rf fc 

i-sr^-e#, @ wu&frtmwMmm &mm-r%m<vmmv£&fa±.^z>z.t&x 
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[0067] ttm<?>m$*&mmmBa&m<Dm&bLxtt:, mmmmtLXT^mjSmm^m 

[0068] £XT, ^i©I^iM»^liofiI^J^v^MWl:lilt5„ 
[0069] mMMD 

02(a)^ni2(b) ic^-rxyt^ mrnet, m&mmmt, nfo22t%mx.tcm 

[0070] m.fc22t^X^ ^lW-^hf^m^2A\Z.^X^M'^^flt^ 2£l±<DjfX 
^(i?/V26)^i-§^^#:^V^ 0 jyfctfjKfS, ^J^mK SI^6cmX 
6cm©E^f, m&&3Ocrn<DWiyti$(\KjymX&><0, ^(D^'LM^ &£?\Z.m 
g£tlfc^O(D tfJ;ki?/V28 : 4cm X 4cmOlE^?F^) ^ 4^-^28© 

M:4cmX0. 4cm(Dft^?f^) , 32(i?/WF^I£:0. 4cm XO. 4cm(DlE^?F^) ^ 

[0071] m#:22te, ¥*§J*ffl?L^5 ^ m, M,ft^38%(DT/l'^^&fcfabM)$&tltz.Mtf 

22opgiijf:$«sM^ ^^ajBo-a-f-f-eamm-efco^o 

[0072] UVf22\^ T/l^^zk^#mj»LT/&^£#, ^Oj»f*£i^MU«:L 
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[0073] ffi.#:22(DAo(D-fe/V26(Z)5^^ ^Mir/V30, 32ta3Mi£6^, rp<b±/V28\Cte 

[0074] M^6i:bT», ^0. 5mm@S^^^h^^^b^5/^/V^M^^fflVN/c 
0 i<Dfti$£6^ mf*22(D^Mi?/V30, 32<Z)ft£B^:y^K-<:y W^*^^ 
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